
�������
���	� 
���
��

� � � ��� � � � � � � ����� � � � �
���! "� #�#%$&�('	')$ #� *� � � �+� �*, �-'

. /10 . 2436587:9;9=<

>�?A@CBEDGF(HAIJHAKLFNMPORQSKUTWVXDYIZBUF\[R]�^CH_H�F`MaH%bcHUdAeCHEDfdAegHih!@j?ADkBUF\[lVPK1KgHAmnmlH1o
pqFrFs@utwv1vgxyx�xJoz[4D{V|o}^aI	VPKUFsDfH~B1m�ond~BEv1�yI�[���KLVjF�F�HLv�[�TkF������a�

���������n�|���-�l���1�X�r���E���¡ Y��¢G£j�i�¤���� ¥�¦���§¢©¨¦�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
��� � ���������

�������! ��#"%$'& (*),+.-/$0+1+2�435)6�7"8$'& 9:969;9:9:969:9:9;969:9:9:969:9;9:969 <
=>+?"@&, A"@(B� CD�E&,�4+F)B3 9:969:9;9:969:9:9:969;9:9:969:9:9;969:9:9:969:9;9:969 G
���IHJ E+?"@(:���EKL+MH NL� OP$QKL+?"5�4+ 9:969;9:9:9:969:9;9:969:9:9:969;9:9:969:9 R
S �T�U+V"XWLK;�YH NL�6HJ 4+V"X(:�#"[Z\H NL� Z?$0+^] �IH 969:9:9;969:9:9:969:9;9:969 _
S 3%`B$0+V"a��bL] � NL�  43cK!Hd�e�4+?"@&,` &f$'& HIKg(B�4+Mhi"jHJ� 969:9:9;969 k!l
S 3%`B$0+V"a��bL] � NL�  43cK!Hd�e�4+?"@&,` HIKL(L�4+mhB"nHo� 9;9:9:969:9:9;969:9:9 kLk
S &4)B3qprHJ� Os)f t�u$0+V"8�E3v3%� �w"nHJ E+?"@] "X&*)L&:��� 969;9:9:969:9:9;969:9:9 k;<

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
����� ��� � � ��� 	A� � � ��� � ��
 � � � ��� ��
��

� � � WLK;� NL� 35) NL�t���; t�7"8$'& N��v$'W��T���dH �IHd� NL� 3j$  r)B3 "jHJ�4+�NP)B&!H
Kg&,� "@] ),`L� �����������	Ng� N "X] �E&!H�"8$'&  ! " NL�IH $'W#� �t�YH $'K
ZV$0+^] �6H + �E(A+ �6HJ�4&:�e�IH (*)A+ KL&,� H $'K!H "@] )f`L� $%���&������NL� N "('
] �E&!H�"8$'& ) ! * +-,/.  �t�0* . " 1

� � �@)B(L(A+ $  4b,� (*),+  ;$0+1+2�435)6�7"8$'&  ;$'&!H�"jHd�e� 2 NL�4(g38)f !�4+ 33�v$'W��T���$%���&�����wHIKL+ 33� "@] )f`L� ����������� ��� NL�  f)B3% 4KL3%�4+ KL&,� Z?$'&A ��7"8$'&
Ng� +2�IH�HJ�E] WL38)L&, ;� �4&:��+ � $%���&���4� �t� �����&���4� )BK h,$s"jH�"X&4)f`L�
Ng�  Eb*)65 KA� (B$s"X&;�

7 �98:�<;9�>= ?A@CB
DFE

GIH ?KJ4B
DFE

L @�M
DAE

NOH L JPM
DAE

�����&�����Q$%���/R 8:���SR ;9�>= �����������UTV$%�WRX���WRX���

Y Z �4&!H�"@WL3%� )BK�[  4b*)L&,`L�4] �E&:�YH N��@)B] (L3 "[�UKANL� NL� $ ��� �+  :$Q&:�U+F);Hd��� �t� WA+?"@3v35)B&, !�\1
]



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
����� ��� � � ��� 	A� � � ��� � ��
 � � � ��� �����

Y � �6HIKL+2� NL�  :$0+^+ �E38)6�#"%$Q& "@&!HJ�E&!H�"@WL3j� )BKP[  Eb*)B&,`L�E] �4&:�dH�NL�
 :$'&:��+ );Hu��� ����NL� WA+V"X3c35)B&, ;�

� �O8 �<;9�>= � ?A@UB
DFEGIH ?KJ�B
DAE � L @�M

DAENOH L J M
DFE�� �����&���4� R ������������� � $%��� R 8:���SR ; � R $	�


 �
�
):h,�! � = ?A@CB

DAE
GIH ?KJ�B

DFE
L @�M

DAE
N�H L JPM

DAE � ����������� R �����&���4��� E

��� � = ?A@CB
DAE

GIH ?KJ�B
DFE

L @�M
DAE

N�H L JPM
DAE � $%��� R 8:��� R ;9� R $ � E

� [*�4] (L3%�

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
����� ��� � � ��� 	A� � � ��� � ��
 � � � ��� �����

Y � &,�E+ �4KrHJ� �4& ���4] (!H ] )f 4bB"X&,�

Y Z $'3cK:�7"8$'& � )f ! :$'] (L3 "X+ 35)  :$0+^+ �E38)6�#"%$Q& N0)B&rH 3j� NB$'] )E"@&,�
HI(B�; t�U+F)B3j�

7 �98:�<; � = �����&� ���UTV$%�IR �&�WRX�4�

FF-1

7 ������� �>= � ������� �
	�� 
W������� �

S (L(g3 "5 r)6�#"%$Q&

Y � ���e�; t�7"8$'& � H6Ki"[hB"8� Ng� Z?$P+1] �IH N0)B&rH NL�IH HJ� 5 K,�E&, ;�6H
N�� "@] )f`L�6H

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
	 � �-�U� � 	 � � � � � � � 


kg9�� �; :$Q&L&*)E"jH�H7)B&A ;� NL� Z?$P+1] � (*),+D :$P+1+ �E38):�7"8$'& + � ):�� 4bB"X&,` 1
Y - Ze9'HI3 "8Ng�IH (A+ �! ;�;Ng�4&:�dH

< 9 � �t�Ubf$'NL�IH ] Kg3 �#"8N "@] �4&!Ht"%$'&g&,�43c3j�6H

Y � �IH ] ���Ub,$ NL�IH ] KL3 �#"8Ns"X] �4&rH�"%$Q&L&,�43c3%�IH  :$'&rH�"nHu���4&;� 2 );H�HJ$�'
 A"5�4+�2  Eb*)65 K,� Z?$0+^] � + $'K �e� [!�UKL+2�\1 KL& hA�; ��e�4KL+DNg� � )6� ��+?"('
WLK:�YH ����2 +2�; 4bA�4+  Eb,�4+ NP)B&!H  !��� �e� �IHI(4)f ;� NL� + �4(*+ �IHo�4&:�J)6�7"8$'&+ NL� Ns"X] �4&rH�"%$Q& � 1 3%�  43cK!Hd�e�4+D$'K 38)  E38);HeHJ� 2 35)65 K,�E3v3%� "@3Q)L( '
(*),+ �#"8�E&:�

-0.5 -0.25 0.25 0.5 0.75 1

-0.5

-0.25

0.25

0.5

0.75

1

�/�! :$'&g&*)E"jH�H7)B&, !� NL� �D�:[;��KL+ �
Y - Ze9 - b*)B(s9�� � [;��KL+ � � �.+F)E"a�e�4] �4&;� N � "@] )f`L�IH  ;$'KL3%�4KL+�H

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � �&��� � 	 � ������� � � �0����� � � � ��
��

� �6HJ 4+V"X(;���4Kg+MH NL� OP$'KL+V"8�E+

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � �&��� � 	 � ������� � � �0����� � � � �����

�.+ )B&rHI38):�7"8$'&

Os), ����EKL+DN��c�; Eb,�43c3j�

��$E� )6�#"%$'&

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � � � ��� � � � � �Q����� � 	 � � � � � � �0�	� � �Q� �����

-/$'] (*)f *"a�e�

Y � �IHIKL+2� 3j� NL�!` + � NL�  :$Q] (4)f A"[��� N�� KL&,� Z?$P+1] �

7 = ������ E
$	� � ��� � NL�IHt"8` &A�4&:� 3j� (B�E+?"@] 
��U+2� �t� 3 �@)E"@+ � NL� 38) HIKL+MZ^), ;�
NL�43 "X] "[��� (*)A+�3j�  :$Q&:�u$'Kg+ +#= � (i$'KL+�KL&  ;�E+  E3j�61� 3j$'&,`P)6�7"8$'&
Y = )A+ )B] 
���+ � NL$'&L&,� (4),+>3%�IH h*)L3j�EKL+MH�(A+ $'(A+2�IH NL� 35) ] )6��+?"5 ;�
NL�  :$0+^+ �435)6�#"%$'& +  tZe9 ��+F)B&!HuZV$0+^] �!� NL� 
�$4�T���E3 "@&,`Q1� = � � GOG � GON� GON � N<N �
� & $'W:�#"8�E&:���� = ���� � GOG�� � N�N�� � � GOG R � N<N � E � � � EGON��� E = �� � � GOG � � N�N R � � GOG R � N<N � E � � � EGON �
� +?"5�4&:�J)6�7"8$'&

Y = ),+F)B] 
��U+2�  r)B3% 4Kg3j� 2 (*),+m�7"@+ NL�IH h*)L3j�EKL+MH NL� 38) ] )6��+?"5 ;�
NL�  :$0+^+ �435)6�#"%$'& +  tZe9 ��+F)B&!HuZV$0+^] �!� NL� 
�$4�T���E3 "@&,`Q1� = � �"!$#%��& � � � R � GOG� GON � '



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � � � ��� � � � � �Q����� � 	 � � � � � � �0�	� � �Q� ��� �

� [*�4] (L3%� � - 35);H�Ht"��  f)6�7"8$'& NL�6H ZV$'&,NiH ] ),+V"X&!H

�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� 
 � ��� � ��� � � � � � 
 � � � ��� �F� � � � � � � 	 � ��� � � �
$����	��

������� � ��� , ���

kg9 � &  4b,$s"nHt"a� 3%�IH * (A+2�4] "5�4+MH �! 4b*)B&;�7"@3v3j$'&!H
 :$'] ] � ���J)B&:� 3j�6H0*  ;�4&;�U+ �6H + � � ���� � 	 	 	W� � � ���M 1 NL�IH* ` + $'Kg(B�4] �4&;�YH� � ���� = � � � �/. �U. *

< 9 S 33� "[���E+ )6�#"%$Q&  �!�$'& );HeH $  A"5� 3 �c�; Eb*)B&:�#"X3c3j$'& �#"$!
+ � . � .  1 )LK `'+ $'KL(L�4] �4&:� 7 � +u&f$4�e� 7 �&% �� 1
H�"

' � " R � �&% �� ')(*' � " R � �&% �+ ' � , , -= �
+ � & );H�HJ$  A"5� 33�v�! 4b*)L&:�7"@3v3j$'& � " )LK ` + $'KL(B�E] �4&:�
NB$'&:� 3%�  ;�4&;�U+ � 3cKi" �IHu� 3j� (L3cK!H (A+ $' 4b,�61

. 9 7 �&% ��  :$0+^+ �6HI(i$'&,N )LK ` + $'Kg(B�4] �4&;�/�  ;$'&!Hd�#"a��K,� 2
3 � "a�e�4+F)6�7"8$'&0 )B(A+ 
IH 33�v�t� )B(B� � 9 � & Ng�����E+1] "@&,� 3j�
&f$'K;hA�r)BK  ;�E&:�U+2� Ng�  Eb*)65 KA� `'+ $'KL(L�4] �4&:� (*)A+� �&% @ �1�� = �

" � 2436587 9;:
<
� � ,=�

):h,�! " � 3%� &,$'] WA+ � N��c�; Eb*)B&:�#"X3c3j$'&!H NL� 7 �&% ��
> 9 Z "g3j�6H  !�4&:��+ �IH�NL�IH.` + $'KL(B�E] �E&:�YH 2 3 � "a�e�4+F)6�7"8$'&/ 

H $'&:� 3%�IH ] ?E] �6H 5 K,�� ;�EK�[ $'W:�e�4&LKrH 2	3 � "a�e�4+F)6�7"8$'&
(A+ �! ;�;Ng�4&:�e�#! )B3j$0+MH 33�X)B3%`B$0+V"a��bL] � )  :$'&!h,�4+2`L�

H�" � �&% @ �1�� = � �&% �� � ,@� � � & NL� 33�X)L3j`B$P+?"[�UbL] �
H�"X&,$'& $'& +2����$'KL+1&A� �4& < 9

�g�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� 
 � ��� � ��� � � � � � 
 ��� � ��� �-� � � � 	 � ��� � � �

Y Z KL(L(i$iHo�4&:� 35)  :$'&L&4)E"nHeH7)B&, !� / ����2 7�� 2 NL� 3 �@)B(L(*)A+ ���E&*)B&, !�
NL�  4b*)65'K,� �; 4b4)B&:�7"@3c3n$'& NL� 33�v�E&!HJ�E] Wg3j� N��@)B(L(A+2�4&:�#"nH�H#)f`L� 2
KL&,�  435);H�HJ� NB$Q&L&,�;�

$����	��

������� � ���������	� ��
 ��
 � ��� 
 � ��� �����

kg9 = $'Kg+ Kg& � NB$'&L&,� !P$'& )����! ��e� 33�v�! 4b*)L&:�7"@3v3j$'& � � !
38)  435);H�Ho� ] )�� $0+V"a�J)E"@+ � (*)A+1] "P3%�IH�� (L3cK!H (A+ $  Eb,�IH
hf$s"jH�"@&!H

Y Z "U* �IHd� Z )E"XWg3j� ! 3%� h,$4��� +?"jH 5 K,� N�� ?���+ � (B�4+m�UKL+^WB� (*)A+�3%�
WA+1Ki"[�
Y -/$��:� Ng� Hd�u$' ��U)f`g� "X] (i$P+ � )L&:� +�3j�6H �43%�4] �4&;�YH NL� 33�v�E& '
HJ�4] WL3%� N��X)L(L(A+ �E&:�7"jH�H7),`L� NB$s"nh,�E&:� ?��U+2� Hd�u$  ��7�IH 1
Y -/$��:�	�43%�thA� NL� 35) +2�; Eb,�4+2 4b,� NL�IH � (L(!h +�� �9* E����! �"#� � 1

0.2 0.4 0.6 0.8 1

0.2

0.4

0.6

0.8

1

�a�



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � � 
�� �'� �:�V� � ��� � � 
&
 � � � ����� � � �-� �>� � � ��
��

Y � � S O � ) (i$QKL+�WLK:� NL� ��+ $'K!h,�4+	3%�IH ) [*�IH Z^)f t�u$0+V"8�E3aH 5 KB"
N "nHo 4+?"@] "X&A�4&:��)BK ] "8�EK�[ 3%�IH/*  435);H�Ho�IH NL� 33�c�4&!HJ�E] WL3j� N��X)L( '
(A+ �E&:�7"jH�H7)f`g� +Y" 9c�g9 ! 3%�IH (A+ $ �T�; ��#"%$Q&!H NL�6H �; 4b4)B&:�7"@3c3n$'&rH N�� KL&,�
] ?E] �  E38);HeHJ� H $s"5�4&:� 3%�IH �  :$Q&, ;�E&:�U+2�;�IH (i$iH�Ht"XWL3%�\1
� � �c�4&!HJ�E] WL3j� N��@)B(L(A+2�4&:�#"nH�H#)f`L� �IHd� Hd�u$' ��7� N0)B&!H KL&,� ] ) '
�U+?"5 ;��� Ng�  3 "5` &,�IH +�+ �4(*+ �IHo�4&:�J)B&:� 3%�IH �; Eb*)B&:�#"X3c3j$'&!H 1 �t� NL�
�  ;$'3n$Q&L&,�IH +u+2�4(A+2�IHJ�E&:� )L&:� 3j�6H ):� �U+V"XWgK:�YH 1
� �  4b*)L&:�7"@3v3j$'& � � � = ��� + � � ��� + ��� ! h,�! ��e�4KL+ Ng� HJ�6H � )6�T�U+?"@WLK:�dH

�	� )B3%�4Kg+MH N K ,," 
4] � )6�T�U+V"XWLK;� !IHu�u$  ��7�;�6H NP)B&!H � + = ��� + � � ��� � ��

� - b*)65'K,�w"X&AN "[hB"8N'K )B(L(*),+m�7"5�4&:� 2�KL&,�� 435);H�Ho� �
� !��/= ��� 	 	 	W�O*
kg9 � ) ] $rp:�4&L&,� NL� 33�X)6�T�U+V"XWLK;� ,

� + = 


� H � � + �
< 9 � = � � h,�! ��e�4KL+ NL�IH ] $rp6�E&L&,�6H	NL�  4b4)65 K,� )6�T�U+?"@WLK:�dH

. 9 � � = � � hA�; t���4Kg+ NL�IH ] $rp:�4&L&A�IH NL�  4b*)65'K,� )6�T�U+?"@WLK:�dH
NL�IH �; Eb*)B&:�#"X3c3n$Q&!H NL� �
�
> 9 " � = � �  r),+2N "X&4)B3 NL� �
�

� ]



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � � 
�� �'� �:�V� � ��� � � 
&
 � � � ����� � � �-� �>� � � �����

Z $s"[� � !�� ����� 3%�IH ] )6�U+V"8 !�IH NL� h*),+V" )L&, ;�6H ��$4� )L3j� ! "X&;���4+ '
 435);H�HJ� ��� "@&:�U+F)f 435);H�Ho�#!

� )6�U+V"8 !� NL� � ),+?" )B&, !� �u$4�J)B3%�

� = �
 




� H � � ���PR ���C� ���PR �����

� )6�U+V"8 !� NL� � ),+?" )B&, !� "X&;�U+ ), 435);H�HJ�

� = �
 M

� H � 	 3�

� � ��� R ��� � � ��� R ��� � �

� )6�U+V"8 !� NL� � ),+?" )B&, !� "X&;���4+2 435);H�HJ�

� = �
 M

� H � " � � ����R ��� � ���PR ��� L

- �IH �U+ $ "nH ] )6�U+V"8 !�IH	H $'&;� 3 "5�;�6H (*),+ 38) + �E38):�7"8$'&

� = � � �
Y � � (*+ $'WL3 
4] �	�IHu� NL��NL�t���4+^] "X&,�E+/3j� Hup!Hu� 
4] � $0+ ��bf$'&f$P+1] �
NL� hA�; t���4Kg+MH � � �/= ��� 	 	 	W�
� Ng� � � ! +�� ( � 1 (i$'KL+ 3%�P5 K,�E3
3 � "X&A�4+ �#"8� "@&:�U+F)f 435);H�HJ� �6Hd� ] "@&i"@] )L3j� ��� 3 � "@&,�4+m�7"5� "@&:�e�4+  E38)!H�HJ�
] )�[B"@] )L3j�

� &  4bA�4+  Eb,� 3j�6H hA�; ��e�4KL+�H�� � 5 Ki" ] "@&i"X] "jHJ�4&;�

� � L � � �
� � L ��� �

H $'K!H 35)  ;$'&:��+ )E"@&:��� � � L ��� � = �
� �



� � � � � � � ��� �	� � � � 
 � ��� � 
 � �
� � � 
�� �'� �:�V� � ��� � � 
&
 � � � ����� � � �-� �>� � � �����

 :$'] ] � � � L ��� � = � � L � � � � � � L � � �

- �; A" �6Hd� �P5 KB"[h4)B3j�E&:� 2 NL���e�4+1] "@&,�4+	3%�IH � � 5 KB" ] ) [B"@] "nHJ�E&:�
� � L � � � H $'K!H 38)  ;$'&:�U+F)E"@&:��� � � L ��� � = �
� �6H ) [*�IH Z )f ���$0+?"5�43[H N "nHo 4+?"@] "X&4)B&:�YHDH $Q&:� NB$'&L&,�6H�(*)A+ 3j�6H h,�! '
���4Kg+MH � � hA�4+V"�� )L&:�

� � J � � � = � � � �

- �IH h,�; t���EKL+MH H $'&:� NL$'&, 3j�6H h,�; t���EKL+MH (A+ $'(*+ �IH Ng� 35) ] ) '
�U+?"5 ;� � � J � 9 � & HJ� 3 "@] "[��� `L�4&A�4+ )L3j�E] �E&:� )BKP[ � +�� ��[*�\1
(L3vKrH�` +F)B&,NL� h4)B3j�EKL+MH (A+ $Q(A+ �6H �e�43c3j�6H 5 K��c�43c3%�IH	 ;$'&!Hd�#"a��K,� KL&,�
(A+ $'(B$0+ �#"%$'& "@] (i$0+m� )B&:�e� NL� 35) ��+ )f !� NL� 38) ] )6�U+V"8 !� � � J �

�.+ � � � J � � = �

�
� �

Y � 3 �IHd� NB$Q&, (i$iH�Ht"XWL3%� NL� N "@] "X&gK,�4+ 35) � )E"@3c3j� Ng� 3 �c�IHI(4)f ;�
N "nHo 4+?"@] "X&4)B&:� (*)A+D ;���T��� ] ����bf$ NL�

Y �.)L&!H  !� H $'KrH ' �6HI(*)f !�#! 35) ] $rp:�4&L&A� NL�6H h*),+V" )L&, ;�6H NL�
 435);H�HJ�6H �6Hd��] "X&B"X] )B3%� ����3%�IH ] $rp:�4&L&,�6H NL�  435);H�HJ�6H HJ$'&:� 3%�IH
(L3vKrH Ns"nHI(L�4+MHo�;�IH (i$iH�Ht"XWL3%�g9

� �


